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THE ECONOMIC IMPACT OF THE APPLE MAGGOT AND 
WESTERN CHERRY PRUIT FLY ON UTAH'S FRUIT INDUSTRY 
By 
Larry K. Bond, T. F. Glover, Clive D. Jorgensen, and 
Anthony H. Hatch 
Until just recently, the apple maggot (Rhagoletis pomonella) 
has not been a serious pest in Utah fruit crops. It was first 
discovered in 1967, but was remote from existing orchards. The 
first recorded findings in Utah orchards did not occur until 1983 
while the Utah Department of Agriculture was conducting survey 
studies of the western cherry fruit fly (Rhagoletis indifferens). 
Since these first collections, the presence of apple maggots 
has been repeatedly verified in sweet and tart cherries in Utah. 
It is apparently most abundant in Utah County, specifically in 
the Mapleton area and near the mouth of Spanish Fork Canyon. They 
were common in abandoned and commercial sweet and tart cherries. 
It has been trapped in Salt Lake, Davis, Weber, Box Elder and 
Cache Counties (Figure 1). It is highly probable that adults 
will be trapped in adjacent counties as they are included in the 
survey studies. 
Only a few adults have been collected from abandoned apple 
trees, and then only when these trees were in the close vicinity 
of infested cherries. 
Host identifications in Utah are limited to sweet nnd tart 
cherries, although females have been induced to oviposit in 
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Farm Management Specialist; T. F. Glover is Professor of 
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Figure 1. Oistribution ·{by county) of apple maqqot, Western cherry fruit 
fly, and plum curculio. Highest populations are: Apple maqgot - solid 
circle, Western cherry fruit fly - open circles with dot, and plum 
curculib - question marks. 
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apples and plums ' under laboratory conditions. Apparently, apples 
and plu~s are also acceptable hosts for Utah populations. The 
same has been reported in other western states. Other known 
fruit ho~ts in~lude pear and quince. Despite the wide va.riety of 
commercial hosts available to Utah apple maggots, they appear 
most adapted to tart cherries, at least as far as synchronization 
with the various crops is concerned (Figure 2). Emergence of 
adults continues somewhat later than tart cherry picking, but 
oviposition occurs many days before picking begins. The timing 
of oviposition is not at all clear. Perhaps the most important 
observation is the general occurance of adults throughout the 
season from the time cherries begin to mature until apples are 
harvested. Although population emergence is low from August 15 
to October 10, the estimated survival of 30 days for adult 
females exposes fruit when the populations of ovipositing females 
are likely to be high about September 1. Unfortunately, it is 
not clear when Utah's cherry-adapted apple maggot will begin 
ovipositing in apples, but it might just be early in September. 
This, coupled with · a partial second generation occurance in mid-
September, makes. apples a prime candidate for infestation by 
apple maggots. 
The western cherry fruit fly is another pest that threatens 
the Utah fruit industry. It has been recorded in Utah for 
several years, but primarily in Salt Lake, DaviS, Weber, Box 
Elder and Cache counties (Figure 1). Salt Lake and Cache 
counties have the largest popUlations. Only in the last two 
years has it been recorded in Utah county, and then only 
incidentally. It will likely spread into other counties if not 
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Figure 2. Synchronization of apple maqgot, emergence (measured 
with the Zoecon AM trap) with pickinq schedules of cherries and 
apples. No's 1 and 3 represent pickinq time for sweet and tart ' 
cherries, respectively, for 1984. No's 2, 4 and 5 represent years 
when larger crops are encountered. 50% harvest for 1984, is 
labeled while the other years are indicated with stars. 
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Figure 3. Synchronization of Western cherry fruit fly emergence 
(measured with Zoecon AM traps) with picking schedules of cherries. 
No's 1 and 3 represent pickinq times for sweet and tart cherries, 
respectively, for 1984. No's 2, 4, and 5 r~present years when large 
crops are encountered. 50% harvest for 1984' is labeled while the 
other years are indicated with stars. 
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controlled. 
'Wes te rn che r ry fru it . fl i es' have most frequent ly been 
recorded in non-sprayed, non-commercial trees, although some have 
b~en trapped in commercial cherries. They are found in both 
sweet and tart cherries, although they seem adapted primarily to 
the latter (Figure 3). Their emergence patterns (1983) makes all 
varieties highly susceptible. Unlike apple maggots, this species 
is exp~cted . to be restricted to cherries, although the Utah State 
Department of Agriculture has reported it from apricots and 
peaches. 
The fruit flies (western cherry fruit fly and apple maggot) 
represent a greater risk to cherries 8rown in Utah than cherries 
grown in any other western state. Cherry-adapted apple maggots 
h a v e bee n rep 0 r ted 0 n 1 yin W i s con sin and Uta h , wit h so. m e 
possibility of threat in upper Michigan. The plum curculio is 
another pest to Utah fruit. With all three of these pests, . 
growing clean fruit . in Utah will take an exceptional effort and 
requi're exceptional expertise. 
Value of Utah's Fruit Production 
Before attempting to assess the impact of the apple maggot 
on Utah's fruit industry, one must look at what the industry 
contributes to the economy. The value of Utah's fruit production 
represents 3 to 5 percent of the total value of all agricultural 
commodi ties (Table 1). Nevertheless, it does make a significant 
contribution to Utah's economy and is increasing appreciably each 
year. Cash receipts from the six major tree fruits amount to 
$24.2 million in 1983, averaging in excess of $14 million ' over 
-6-
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Table 1. Cash yeceipts from fruits and nuts as a percentage of 
all agricultural commodities. Utah, .1979-83 
Year All Commodities 
1979 461,787 
1980 516,700 
1981 554,905 
1982 541,637 
1983 1/ 554,076 
Source: Utah Agricultural Statistics 
]../ Preliminary 
Fruits and Nuts Percent 
22,695 4.9 
1 4 t 291 2.8 
16,535 3.0 
1 4,851 2.7 
24,269 . 4.4 
the past eleven years (Table 2)~ This is expected to double 
within the next decade based on the number of non-bearing trees 
(Table 3). Apples, sweet cherries and tart cherries account for 
over 75 percent of the income from tree fruits. These are the 
fruits which host apple maggots, plum curculios and/or western 
cherry fruit flies. 
Economic Impact of the Fruit Flies 
In order to evaluate the impact of the fruit flies on the 
fruit industry, several factors must be considered. There is no 
for e i gn mar k e t for U t a.h f r u it, sot hem a inc 0 n c ern is the 
imposition of quarantines by other states. To avoid loss of the 
market, which may be difficult to regain, growers will have to' 
control the fruit flies by spraying. An examination of the 
increase in production costs will follow a discussion on the 
impact on the domestic market. 
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lable 2. Utah . Fruit - Production and Value, 1967-1983. 
Year 
1967 ••••• 
1968 ••••• 
1969 ••••• 
1970 ••••• 
1971 ••••• 
1972 ••••• 
1973 ••••• 
1974 ••••• 
'975 ••••• 
1976 ••••• 
1977 ••••• 
1978 ••••• 
1979 ••••• 
1980 ••••• 
1981 ••••• 
1982 ••••• 
1983 ••••• 
1967 ••••• 
1968 ••••• 
1969.· •••• 
1970 ••••• 
1971 ••••• 
1972 ••••• 
1973 ••••• 
1974 ••••• 
1975 ••••• 
1976 ••••• 
1977 ••••• 
1978 •• .••• 
1979 ••••• 
1980 ••••• 
1981 ••••• 
1982 ••••• 
1983 ••••• 
Apples Peaches Pears Sweet Tart 
10,450 
14,000 
21,000 
13,750 
12,500 
2,000 
26,350 
18,sao 
22,000 
20,000 
23,SOO 
17,500 
25,500 
25,000 
26,500 
27,000 
(29,000) 
1,120 
1,876 
1,701 
1,570 
1,785 
355 
3,531 
3,478 
2,772 
3,720 
4,982 
3,850 
6,528 
5,472 
5,678 
6,948 
8,945 
6,500 
8,000 
7,500 
6,500 
6,SOO 
750 
6,000 
8,000 
8,000 
(8,400) 
7,300 
5,500 
6,000 
5,000 
6,000 
1,750 
6,000 
772 
848 
834 
826 
845 
200 
1,512 
1 ,936 
2,144 
2,134 
1,840 
1,870 
2,040 
1,925 
2,232 
879 
1,800 
Cherries Cherries 
Utilized Production - Tons 
4,130 
(6,300) 
5,500 
4,300 
4,200 
200 
5,830 
3,200 
3,300 
3,900 
3,400 
1,700 
2,700 
3,000 
3,050 
2,600 
3,500 
3,200 
(7,700) 
3,300 
2,300 
4,600 
1/ 
6,500 
5,000 
2,600 
5,400 
4,700 
2,400 
4,200 
4,100 
4,380 
2,070 
4,300 
Value - $1,000 
496 
617 
506 
439 
365 
43 
624 
646 
485 
714 
816 
595 
756 
900 
1,007 
668 
1,036 
1,194 
2,857 
1,076 
830 
1 ,11-8 
2,035 
1,695 
1,079 
1,804 
2,167 
1,836 
2,516 
2,464 
2,785 
1,762 
2,808 
7,100 
4,700 
6,200 
4,900 
6,700 
650 
8,500 
5,800 
4,000 
8,SOO 
5,600 
5,650 
8,500 
6,450 
6,800 
4,500 
(11,500) 
2,237 
1,419 
995 
696 
1,072 
133 
2,839 
2,146 
760 
4,029 
3,203 
4,407 
7,412 
2,438 
5,065 
1,536 
9,254 
Source: Utah Agricultural Statistics 1984 
Apricots 
1,425 
1,800 
(3,100) 
1,300 
2,500 
o 
2,170 
S50 
SOO 
1,750 
1,700 
500 
1,700 
1,500 
1,580 
160 
1,400 
180 
295 
397 
176 
350 
° 315 
211 
193 
~84 
423 
230 
816 
540 
379 
67 
364 
Note: Bracketed () figures are record high production since 1967. 
Total 
32,805 
42,500 
46,600 
33,050 
37,000 
3,600 
55,350 
41,050 
40,400 
47,950 
46,200 
33,250 
48,600 
45,550 
48,310 
38,080 
(55,700) 
5,999 
7,912 
5,509 
4,537 
5,535 
731 
10,856 
10,112 
7,433 
12,685 
13,431 
12,788 
20,068 
13,739 
17,146 
11,860 
24,207 
1/ The 1972 sweet cherry crop was nearly a complete failure due to spring freezes. A 
few sweet cherries were produced, but production was too small to warrant a quantita-
tive estimate. 
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Table 3 
Kind 
of Fruit 
i f ' , /1 
~J 
---/~ '" /1...-_ 
1979 
COlltlTY FRIJIT TREE NU~mERS~~~~~~~~~~~~~~~~~~~~ 
1900 19B1 1902 1ge~ 
:Fr~it T£ee Surv!:~:_X~ur Estimate ~~.t1!!!!!!.!-:~~ur Est1ma~:~ur Est1ma~ 
Under 5: 5 Years: Under 5: 5 Years: Under 5: .5 Years: Under 5: 5 Years: Under 5: 5 Years 
______________ ";.-. __ Y~rs. j (. Over: Yrs.: (. Over : . Yrs. : ' & Over: Yrs.: (. Over: Yrs.: 6. Over 
Apples--All 
Varieties 
Apricots 
Cherries (sweet) 
Cherries lsour) 
Peaches 
Pears' 
I 
\0 
I 
Applcs--A.ll 
Varieties 
!'p'rt cots 
Cherries (sweet) 
Cherries {sour) 
Peaches 
Pears 
County UTAH 
91.280 292,376 
1,388 5,263 
17,122 88,/.72 
77,898 1195,581 
48,796 /135.367 
4,299 I 56,894 
1981\ 
116.364 ~92.376 ~47.714 ·~89.982 
. . . 
~76,238 
No qommercial~ Plantingr Known 
~86,832 1.64.090 . 
. 
~ 322,080 
1 7 , 12 2 : 87, 1.,2 2 : 2 0 , 5 3 2 . : 8 7 , 2 5 ~ : 2 ~ , 05 2 : 8 6 , 7 2 9 : 2 0 , 892 91 • 5 3 9 . 
. , . , . . 
99,381 ~92,9~6 ~56.119 ~90.636 ?38,921 ~90.636 ?35,137 : 238,420 
t 
49,511 ~35,157 ~ 55,251 ~34,422 ~61,OBI l34,317 :55,465 ~ 146,533 
4,409 ~ 56,894 5,509 ~ 56,894 6,059 ~56,894 5,397 511,106 
1985 1986 1907 1980 
: Your Estimate: Your Estimate: Your Estilnate: Your Estimate: Your Estimate 
:Under 5: 5 Year's: Under 5: 5Y--;;rs: Undur 5: 5 Years: Under 5: 5 Years: Under 5: 5 Years 
Yrs. : & Over: Yrs.: & Over: Yrs.: & Over: Yrs.: & Over: Yrs.: & Over 
--_ . ----- ----- -....;;;.;-.....;;...~~ --~;.....;;..-
. 
~212 · ,287 
17,291 
. 
. 
:250,430 
51,522 
4,478 
354,898 
! 95,717 
~ 285,447 
: 157,626 
59,185 
. 
.. 
. 
. . 
InupectDr dv E'r~:~~~'/_--
Domestic Market Effects 
Statistics on the utilization and distribution of the three 
f r u i t c r 0 psi n que s t : ion i s not rea d i I Y a va i I a b Ie, a 1 tho ugh, 
Anthony H. Hatch, Extension Fruit Specialist, estimates that in 
excess of 70 percent of the apple crop is shipped out of state. 
At present, the only state ' imposing any restrictions is 
California, which takes about 30-40 percent of the apple crop. 
An estimated 60 percent of the sweet cherry crop is marketed 
outside of Utah as fresh or brined fruit. Quarantines have b~en 
imposed on sweet cherries for the past two years because of the 
western cherry frui t fly. About . 90 percent of Utah's tart 
cherries leave the state. Since these are all processed, a 
special threat exists 'from the fruit flies. If a single maggot 
is' found in only 1 container, the entire processed lot could be 
rejected. Addition~l purchases may be reduced if the buyer has a 
greater confidence in being able to purchase maggot-free fruit 
from areas where the fruit flies don't exist or where control 
programs have been established and are being enforced. 
Grower returns would be reduced if the apple maggot were to 
become well established in the commercial production areas. Part 
of that loss would be caused by shifting of supply and demand 
resulting in lower prices. 
The major domestic market of interest here is California. 
That state has expressed more concern about the apple maggot than 
any other state. California has been buying 30-40 percent of 
Utah's apple crop. The effect of a quarantine would be to 
increase the supply by the same percentage. The loss of any 
market, regardless of the length of time, is equivalent to 
-10-
increa~i~g the size 9f the crop. An increase in supply would 
resu.l~ in a decrease in price. Colorado is also a producer of 
tart cherries and could refuse Utah apples since tart cherries 
are another host for the apple maggot. However, the Colorado 
market is only a small fraction of the California market. 
The presence of apple maggot in commercial Utah orchards 
would most assuredly cause California to quarantine all fruit 
that host the apple maggot. Such a quarantine could take one of 
three forms: (1) complete loss of market; (2) entry perm{ited 
only after storage for 40 days at 32 0 F (apples only); or (3) 
entry permitted only after fumigation by methylbromide. Complete 
loss of the California market would be a severe blow to Utah's 
fruit industry. The reasons being that there is only enough cold 
storage for about 40-50% of the apple crop and there are no 
fumigation chambers. 
Some elasticities will be examined in order to evaluate the 
supply impact bn price. The demand elasticity for fruit produced 
in the U.S. has been estimated at about 0.59 (Fuchs, et aI, 
1974). Using the reciprocal of this, one would expect that a 10 
percent increase in supply would result in a 17 percent decrease 
in price. 
In a trade model of this kind, dominant states and regions 
should have lower elastici ties and therefore higher supply 
impacts on prices. That is, New Jersey, Virginia and West 
Virginia, all fruit producing states, would have higher 
elasticities relative to Washington or Michigan. One would then 
expect Utah to have a higher elasticity than Washington, but that 
is not so. The reason is because the presence of alternatives· 
-11-
in the market also influences elasticities. The percentage of 
fruit proceised is lower in the western states than for the 
eastern region, but dominance in the fresh frui t market is 
·hieher. The East, including M'ichigan, has both fresh and 
processed markets, as does California. Therefore, their 
elasticities are higher relative to the other western states in 
general. It would be higher than Utah in particular. As the 
percent of processed apples increases, the elastici ty also 
increases, while the supply impact. on price declines. Washington 
has the lowest elasticity of the major producers, but a high 
supply impact on price. Utah, a minor producer, also has a low 
elastici ty, .hence a high supply impact on price. In short, the 
dumping of an additional 30-40 percent more apples on the local 
market would have a drastic impact on price. 
The elasticity of dem~nd for apples produced can be 
estimated with the equatibn 
Ec:dQ/dP X p/Q 
and has been estimated at 0.68 for Utah apples (Glover, 1978). 
The reciprocal of this formula is used to estmate the effect of 
an increased supply on the price of apples. For Utah, the value 
is, 
1 IE c 1/. 68 c 1. 47. 
This means that for every 1 percent increase in supply, the price 
would drop by 1.47 percent. In the absence of price projections, 
assume that the price of apples in 1985 (when a quarantine on 
Utah apples is expected to be imposed by California) is the same 
as the 1983 price of $0.154 per pound, and that 36 percent of the 
crop normally exported to California is dumped on the local 
-12-
market, the reduct i on in 'price would "be, 
R JC 1 5.4 - (1 - ( . 36 X 1. 47J 1 5. 4 ) 
R JC 8~15 cents per pound. 
Production of apples was estimated at 58.0 million pounds in 
1983. A reduction of $0.0815 per pound on 58.0 million pounds 
amounts to a $4.73 million dollar loss for apples alone. It may 
be that less than 36 percent is dumped on the local market. 
Table 4 shows the reduction price expected at varying percentage 
increases in supply. If it happens to be only 10 percent, the 
reduction in price would be $0.0262. At the same production 
level of 58.0 million pounds, this represents a loss to Utah 
producers of " $1.31 million (Table 4). 
Table 4. Estimated price reduction and potential loss from 
increased supply of apples dumped on local Utah 
markets. 
-----------------------------------------------------------------
Potential 
tf Increase Reduction Reduced % Pric-e Loss 
In Supply Cents/lb Price/lb Reduction $1,000 
-----------------------------------------------------------------
1D .023 .131 . 147 1 ,313 
12 .027 
· 127 .176 1 ,576 
14 .032 · 122 .206 1 ,838 
16 .036 · 118 .235 2,101 
18 .041 
· 11 3 • .265 2,363 
20 .045 .109 .294 2,626 
22 .050 .104 ·323 2,889 
24 .054 .100 .353 "3,151 
26 .059 .095 .382 3,414 
28 .063 .091 .412 3,676 
30 .068 .086 .441 3,939 
32 .072 .082 .470 4,202 
34 .077 .077 .500 4,464 
36 .081 .073 .529 4,727 
38 .086 .068 .559 4,989 
40 .091 .063 .588 5,252 
Assumes production of 58 million pounds, a price of $0.154 per lb 
in the absence of dumping and a demand elasticity for apples 
produced in Utah of 0.68. 
-13-
I " 
According to the 1979 Utah Tree Survey report, there were an 
estimated 388,172 commercial apple trees of all ages on 3,550 
acres in Utah. Seventeen percent of these were from 1-3 years of 
old and would not have been producing by the 1983 season. In 
addition, there could have been older trees taken out during 
those years, but in the absence of any data, that will be ig-
nored. Adding ·a 5 percent non-bearing factor to the 17 percent 
res~lts in a downward adjustment of 22 percent on the number of 
trees. Total acres in ap~le trees was estimated at 3,550 in 
1979. Reducing this figure by 22 percent results in an estimated 
2,769 acres producing apples in 1983. 
The val u e 0 f com mer cia I a p'p 1 e pro d u c t ion for 1 983 was 
estimated at $8.945 million or $3,555 per acre. At the same 
le'vel of production, and a reduction in price of $0.0815 per 
pound, this would mean a loss of $1,707 per . acre if 36 percent of 
the crQP were dumped on the local market. At 10 · percent; it 
would mean a loss of $474 per acre. 
Table 5 summarizes the potential price reductions and conse-
quent loss for sweet cherries using an elastici ty of 0.60 
(Glover, 1978). As can be seen, a 10 percent increase in supply, 
as a consequence of quarantines on Utah cherries, would result in 
a potential loss of about a half million dollars to Utah growers. 
The loss would rise to about $1.7 million if 36 percent of the 
crop were dumped on the local market. Data are not available on 
the percent .shipped as fresh fruit. It is estimated that about 
60 percent of the sweet cherry crop is sold out-of-state as 
either fresh or brined fruit. 
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Table 5. Estimated price reduction and potential loss from 
increased supply of sweet cherries .dumped on local Utah 
markets. 
Potential 
tf, Increase Reduction Reduced % Price Loss 
In Supply $/ton Price/tOJ:l Reduction $1,000 
-------~---------------------------------------------------------10 109 543. ·949 \ i . 167 469 
12 1 31 522.139 .200 563 
14 153 500.329 , .234 656 
16 174 478. 518 \r:/.267 750 
18 196 456.708 ( 1/)) • 301 844 
20 I i/, 938 218 !i~:~~~ / \ :~~~ 22 240 1 ,032 
24 262 391.278 .401 1 ,125 
26 284 369.467 .434 1 ,21 9 
28 305 347.657 .468 1 ,313 
30 327 325.847 . i .501 1 ,407 
32 349 304.037 , .534 1 ,501 .. 
34 371 282.227 i .568 1 ,594 i 
36 393 260.416 ; .601 1 ,688 
38 414 238;.606 .635 1 ,782 
40 436 216.796,·· .668 1 ,876 
. ,/ 
--------------------------------------e--------------------------
Assumes utilized production of 4,300 tons, a price of $653.00 per 
ton in the absence of dumping and a demand elasticity for sweet 
cherries produced of 0.60. 
Impact nt The Farm Level 
The analysis so far has dealt with potential losses to Utah 
farmers as a whole. What does this mean to the individual -
grower? A budget for apples is given in Appendix B, which shows 
the costs and returns for a typical Utah orchard in 1983. 
Unfortunately, an up-to-date budget for cherries is not 
available. Table 6 summarizes the net returns expected per acre 
for apples in a typical Utah orchard at varying prices per pound. 
The prices are those that were estimated to prevail as a result 
of increasing the quantity that must be sold on the local market 
as a result of quarantines by other states. 
As can be seen, the average net return for apples would be 
$1,092 per acre if the 1983 price of $0.154 prevailed. 
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Inc rea sin g the sup ply t hat m u 5 t be s (, 1 don t 11 e 1-0 cal mar k e t by 1 0 
percent would result in a -net re-turn per acre_ of $561, a decrease 
of over $500 per acre. Utah producers would just break even if 
the supply were increased about 21 percent. Anything over 21 
percent would result in a net loss. Bear in mind that the cost 
of production represents only variable costs. No fixed costs are 
included except those associated with machinery and equipment, as 
reflected in the various production operations. In the long run, 
a producer must cover all costs, including investment in land, 
taxes, etc. 
Table 6. The effect of varying rates in increase in supply of 
apples dumped on local Utah markets on net income per 
acre. 1983 prices. 
% Increase 
In Supply· 
o 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
Local Price 
Per Pound 
(cents) 
.154 
.131 
.127 
. 122 
. 118 
· 11 3 
.109 
.104 
.100 
.095 
.091 
.086 
.082 
.077 
.073 
.068 
.063 
Net Return 
Per Acre 
(dollars) 
1 ,092 
561 
469 
354 
261 
146 
53 
-62 
-154 
-270 
-362 
-477 
-570 
-685 
-778 
-893 
-1008 
Assumes production of 58 million pounds, a price of $0.154 per Ib 
in ·the absence of dumping and a demand elasticity for apples 
pro d u c e din Utah 0 f o. 68. 
It is evident that a quarantine on Utah apples would have a 
devastating effect on Utah growers. To avoid such action by 
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other states, the ap~le maggot must be controlled. Much of this 
can te done through spraying. 
Increased Spraying Costs 
If the apple maggot become established in commercial 
orcha~ds, one extra spray will be r~quired for control in apple 
and sweet cherries, and two additional sprays in tart cherries, 
according to Utah State University entomologist Tim Miller and 
entomologist Clive Jorgensen. The same number of additional 
sprays are also required to control the western cherry fruit fly. 
Hence, spraying for one of these pests will also help control the 
other. 
It is obvious that spraying costs will increase if the apple 
maggot is to be controlled. The cost of spraying is summarized 
in Appendix A and includes equipment costs for sprayer and -
tractor, wages, and materials. Total eqUipment costs (tractor 
and s prayer ~ 0 m bin e d) are, e s ti mat edt 0 be $ 4 O. 1 6 per h 0 u r - 0 f 
operation. Labor is charged at a rate of $5 per hour. 
Several chemicals are used for the control of apple maggot 
where they exist in other parts of the country. Guthion is used ' 
here because it is commonly used in other areas for controlling 
apple maggot and it is also currently used for the control of 
other fruit insects in Utah. 
The application rate of Guthion is assumed to be 1 7/8 
pounds per acre per spraying. Total application per year per 
acre for spraying apples and sweet cherries would be 1 7/8 pounds 
of chemical. It would require 3 3/4 pounds for the two sprayings 
required for tart cherries. At a price of $6.00 per pound, the 
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total cost per acre _per year for chemical alone would be $16.88 
in apples and sweet cherries and $33.76 for tart cherries. Total 
costs, including equipment, labor and material would be $39.71 
and $79.42, respectively. The effect of this increased cost on 
net returns per acre for apples is shown in the budget in 
App-end i x B. 
In 1979, the State Department of Agriculture conducted a 
tree fruit survey of commercial orchards in Utah. Total apple 
acreage was estimated at approximately 3,-550 acres. Sweet and 
tart cherry acreages were estimated at 1,054 and 2,434 acres, 
respectively. Allowing for 5 percent nonbearing acreage gives a 
total of 4,374 acres of apples and sweet cherries requiring one 
additional spray application per year and 2,303 acres of tart 
cherries requiring two addi tional sprays per year. Total 
estimated cost to control the fruit flies each year in 1984 
dollars is $356,596, assuming significant pest population levels 
in all commercial areas of the state. Approximately 80 percent 
of Utah's fruit is produced in Utah County where the apple maggot 
has been found. Eighty percent of $356,595 is $285,277. 
This cost estimate is based on currently effective 
chemicals. The apple maggot may develop resistance to current 
pesticides which would require new chemical controls which are 
typically available only at a greater cost to the grower. 
Another possible hidden cost could be with the impact of an 
apple maggot spray program on the overall orchard spray program. 
In some commercial areas overall spray programs may require 
modification in a manner that further increases total spray costs 
beyond the apple maggot control costs. 
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Summary 
While gross income from Utah's fruit industry is about 4 
percent of the total for all agricultural commodities, it does 
contribute from $14 to $24 million annually to Utah's economy. 
If the multiplier effects were considered, the total effect on 
the economy would be much greater. It does appear that the 
Utah's fruit industry is worth protecting. 
As has been demonstrated, the estimated potential losses 
caused by the western cherry fruit fly and apple maggot to the 
Utah fruit industry is $6.43 million at the present level of 
production. Table 5 clearly illustrated the impact these fruit 
flies could have on the individual grower if he began to lose 
out-of-state markets. If the frtii t flies are not controlled to 
the level necessary to protect the markets currently available to 
growers, m~ny of the Utah fruit growers will be forced out of 
business in" very short order. 
A concerted effort to evaluate the magnitude of the apple 
maggot and western cherry fruit fly problems and to take the 
necessary steps to control it seems to be in the best interest of 
Utah. 
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APPENDIX A: SPRAY COSTS 
Equipment: 
Tractora 
Fixed costs per hour 
Variable costs per hour 
Total costs per hour 
Sprayerb 
Fixed costs per hour 
Variable costs per hour 
Total costs per hour 
Total costs of sprayer and tractor 
Labor cost per hourc 
r~ateri a 1 
Guthion, cost per lb. 
Total cost per acre, per spraying d 
Equipment: 40.16 x .50 x 1.5 
Labor: 5.00 x .55 x 1.5 
Material: 4.70 x 2.8125 x 1.5 = 
Total 
a 60 h.p. tractor used 400 hours per year. 
$ 6.79 
6.20 
$12.99 
$12.40 
14.77 
$27.17 
$40. 16 
$ 5.00 
$ 4.70 
$20.08 
$ 2. 75 
$16.88 
$39. 71 
b 400 gal. PTO sprayer with new costs of $7,000 and used 100 hrs./yr. 
c Operator labor. 
d Equipment used.5 hrs./ac.; . labor at .55 hrs.; ac.; 2.8125 lbs. of 
material required/year. 
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APPENDIX B: APPLE BUDGET 
COSTS AND RETURNS FROM APPLES - UTAH 198~ 
"Per Acre Basis 
RECEIPTS: 
Average yield per acre .. (pounds) ... > 
Price per pound ......•••.•.••••...• > 
Gross Income .•......••••.••••••...• c 
MAINTENANCE COSTS: 
Pruning .... " .••.•........•.......... > 
Fertilizer. · •.•....•••.•.•••••..•.•. > 
Mowing Cover Crop •••.••.••...•.•..• > 
Chemical Weed Control ••.••.......•. > 
Hand Weed Control .•...•.••.•...•••. > 
Insect and Disease Control •••••.•.• > 
Chemical Thinning of Fruit ......••• > 
Hand Thinning of Fruit •..••.••.•... > 
Rodent Control •..........••...•.... > 
Irrigation .....•.•...•.•.•••....... > 
Total Maintenance Cost per Acre .. c 
HARVEST COSTS: 
Picking and Handling ........•...... > 
Packing and Handling ......•.•.•••.• > 
Total Harvest Cost per Acre ...•• 
Total All Costs per Acre ••......... i: 
Net Returns Per Acre ....•.......... i!!: 
Based on b~dgets developed by Morgan, 
slightly from grower input. 
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23,087 
$.154 
$3,555 
340 
87 
38 
41 
190 
216 
22 
340 
7 
38 
$1,319 
334 
810 
$1 , 1 44 
$2,463 
$1,092 
Ingrid S., 
Wi th "Added 
Spray Cost 
23,087 
$.154" 
$3",555 
340 
87 
38 
41 
190 
216 
22 
340 
7 
38 
$1,359 
334 
810 
$1 , 1 44 
$2,503 
$1 ,052 
and mod ified 
